Radiation sterilization of female mice is genetically controlled. After irradiation differences in reproductive performance between F t hybrid females from reciprocal crosses are attributable to a maternal factor.
Reproductive capacity o f irradiated female mice is highly significantly strain dependent1. The num bers of offspring per female (after exposure to 50 R ) are expressed as percentages of comparable unirra diated control groups and are as follows for the various strains: SEC (1 5 % ), A (1 8 % ), SEA (19% ), NB (32% ), and D BA (56% ). The radiation-resistant D B A 's produced twice as many offspring per female as did the radiation-sensitive SEC's (D B A : 22.5 ± 1 .5 ; SEC: 1 1 .0 ± 0 .7 ). This is especially remark able, since DBA controls produced little more than half as many offspring as did SEC controls (D B A : 4 0 .4 ± 3 .7 ; SEC: 7 3 .4 ± 0 .4 ). To determine the cause of the intraspecies variation in the radiation response of the females, crosses and backcrosses were made between the more sensitive strain (SEC) and the more resistant strain (D B A ).
Virgin female mice from SEC ( d s e / d s e ) and DBA strains, and from crosses and backcrosses be tween both strains, were irradiated with 0 R or 50 R of X-rays (250 kV, 15 mA, h.v.l. 0.4 mm Cu, inher ent filtration 3 mm Al, 80 R/m in). Each group (Tables I and I I ) consisted of 26 females with the exception of the two 50-R backcross groups in which 52 females for each cross were irradiated. One day after exposure, each female was caged separately with an unirradiated C3H male for the duration of the experiment. The interval between irradiation and mating was chosen to avoid the high incidence of dominant lethal mutations induced in the first meiotic division 2. The age of the virgin females and males when first mated was 10 to 12 weeks. Females were included in the calculations if they produced one or more litters and lived longer than 30 weeks after mating. Litters were recorded and killed at birth. The observation time covered the whole life span of the females. Males dying in the course of the experiment were replaced.
The radiation response of females has been meas ured by the numbers o f young and litters born per fertile female, or by each expressed as a percentage of the comparable unirradiated control group. The reproductive performance of irradiated, inbred SEC and DBA females (Tables I and I I ) was similar to that in the earlier results 1 > 3.
One interesting result of the new series of experi ments is the difference between irradiated reciprocal hybrid females (Tables I and I I ) : after irradiation with 50 R, those with an SEC mother produced 15.3 ± 0.7 offspring per female, whereas those with a DBA mother produced 21.0 ± 1.3 offspring ( Table  I ) . The difference between the means o f the two groups is highly significant ( t = 3.94, d. f. 50, P < 0.001). This effect is due to number of litter rather than average litter size. Thus, the irradiated (SEC X D B A )F 1 females produced 5.4 offspring per litter and the (D B A x S E C )F 1 females 5.5; but the latter group produced 3.8 ± 0 .2 litters per female, and the former only 2.8 ± 0.2 (Table I I (Table I ) . A similar intermediate response is ob served for the comparison based on the number of litters (Table I I ) . The reproductive performance of inbred DBA females is presumably impaired by a uterine environ ment unfavorable for embryonal development. This was demonstrated by F e k e t e 4 who showed that fer tilized eggs from donors of DBA and C57BL strains had a better chance of developing into living new born when transferred into the uteri of DBA re cipients. The number of young produced in succes sive time intervals fo r unirradiated D BA's is far below the productivity of SEC's in the same inter val 1. These results indicate that secondary factors, e. g. the incidence of tumors, have no large effect on the reproductive performance of the inbred DBA females. In contrast to these observations is the dif ference in the reproductive performance of unirra diated reciprocal crosses o f hybrid females (Tables  I and I The cause of the radiation-induced productivity impairment is the destruction of oocytes in immature follicles. As a result o f the killing o f early oocytes, permanent sterility occurs after the older, more re sistant follicle stages are depleted by ovulation 5~7. A detailed discussion o f these processes was recently prepared by O a k b e r g and C l a r k 8. That these pro cesses are genetically controlled is shown by the differences in the reproductive performance of irra diated females of various inbred strains and crosses between them. The differences between reciprocal F t hybrid females, found in the present experiment, are attributable to a maternal factor. A resolution criterion of general validity is given, and the dependence of autoradiographic reso lution on all essential parameters is calculated.
The effects of geometric factors (thickness of the emulsion, thickness, size, and number of radio active objects, and the interspace between the emulsion and the object) and of beta energy on resolution are described first, with the simplifying assumption of linear autoradiographic transfer.
The totality of factors influencing resolution can be understood only by considering nonlinear autoradiographic transfer. Here the exposure, the properties of emulsion (sensitivity; maximum number of grains per unit volume of emulsion; diameter of grains; background grain density) and the conditions of observation (autoradiographic "signal-to-noise ratio" ; area of measurement) are considered. Increasing the exposure leads to an optimal value of autoradiographic resolution at the beginning of nonlinear transfer; overexposure decreases resolution again.
The maximum resolution equals twice the diameter of grains. This parameter is not contained in the basic model and must be considered separately.
This theoretical treatment of the resolution problem explains the experimental results quoted in literature in at least a semi-quantitative manner. Possible improvements of the model are dis cussed. In der Autoradiographie ist das Auflösungsvermö gen der minimale Abstand zweier radioaktiv mar kierter Strukturen, die im autoradiographischen Bild noch getrennt werden können. Ist dieser Abstand ge-
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